Plant Materials and Rhizobial Strains
Medicago truncatula WT Jemalong A17 was used in this study. Sinorhizobium meliloti strain Rm1021 was used for inoculation.
Plant Growth and Inoculation with Rhizobia
Medicago seeds were acid scarified, surface sterilized and germinated as previously described. 1 One-day-old seedlings were placed on plates containing modified Fahraeus medium overlaid with sterile germination paper, and grown for 7 days in a growth chamber. The roots were inoculated with S. meliloti WT and incubated in the growth chamber for 2 weeks for nodule development. Nodules selected from each sample for metabolite imaging were approximately 14 days old.
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Tissue Sampling, Sectioning M. truncatula root nodules were cut from the plant leaving 3-4 mm of root attached to the nodule, embedded in gelatin (100 mg/ml in deionized water). Immediately after dissection, the embedded tissue was flash frozen in a dry ice/ethanol bath and stored at -80°C until use. Root nodules were sectioned at 16 µm thickness using a Thermo 550 cryostat (Thermo Scientific, Bremen, Germany) and thaw-mounted onto an indium tin oxide (ITO)-coated glass slide (Delta Technologies, LTD, Loveland, CO, USA).
MALDI-Mass Spectrometry.
MSI of nodulated M. truncatula roots were performed on an UltrafleXtreme MALDI-TOF/TOF (Bruker Daltonics, Billerica, MA, USA) analyzer equipped with a 2 kHz, FlatTop smartbeam-II™ Nd:YAG laser (spot diameter down to 20 µm). The laser was operating in reflectron positive ion mode at 1 kHz using the "minimum" laser focus setting. To produce ion images, spectra were generated by averaging 500 laser shots over the mass range m/z 80-1000 and collected at 50 µm intervals in both the x and y dimensions across the surface of the sample.
The mass spectra were externally calibrated using matrix peaks or external standards applied directly to the glass slide. Image files were processed and MS images of the metabolites were generated using the flexImaging software package (Bruker Daltonics, Billerica, MA, USA).
Metabolite Identification with MSI.
During MSI experiments, M. truncatula root nodule tissue sections were imaged as well as areas of pure matrix applied with one of the three matrix application techniques. Peaks in the mass spectra were selected individually to extract the ion images. Images that appeared only in S-5 the root nodule tissue, showed localization to the tissue, and were not present in the pure matrix areas, were considered metabolites. Metabolites were identified by performing MSI with a high- 
